Techniques used to characterize the gut microbiota: a guide for the clinician.
The gut microbiota is a complex ecosystem that has a symbiotic relationship with its host. An association between the gut microbiota and disease was first postulated in the early 20(th) century. However, until the 1990s, knowledge of the gut microbiota was limited because bacteriological culture was the only technique available to characterize its composition. Only a fraction (estimated at <30%) of the gut microbiota has been cultured to date. Since the 1990s, advances in culture-independent techniques have spearheaded our knowledge of the complexity of this ecosystem. These techniques have elucidated the microbial diversity of the gut microbiota and have shown that alterations in the gut microbiota composition and function are associated with certain disease states, such as IBD and obesity. These new techniques are fast, facilitate high throughput, identify organisms that are uncultured to date and enable enumeration of organisms present in the gut microbiota. This Review discusses the techniques that can used to characterize the gut microbiota, when they can be applied to human studies and their relative advantages and limitations.